ABSTRACT
INTRODUCTION

During 19
th century brain used to be viewed in terms of coarse simple matter which does not change much after the childhood. Esquirol described the mental retardation (MR) as a disorder of development instead of a disease, which onset during childhood or adolescence. Now the brain is proved to be a continually changing organ, not only in its function but also in its structures. MR is established as a functioning disorder which includes abnormal intellectual functioning along with commensurate deficits in adaptive functioning. 1 Yogic practices are known to affect the cardiac, respiratory and mental status of people. It opens up the possibilities that the persons with special needs can be trained and helped at any stage of their life to be able to lead a near normal social and family life. Kapalabhati Pranayama involves forceful exhalation and effortless inspiration. It stimulates the abdominal organs, and improves autonomic balance. It promotes elimination of CO2 through the lungs which "quiets" the respiratory centers. 2 It increases the blood O2 levels, which revitalize the neurons and other cells and activate the brain cells. It also probably revitalizes the entire brain and stimulates the inactive centers accountable for subtle perception, and thus, signifies its name "Shining Skull". 3 The cognitive domains such as, attention, memory retention capacity and visuo-motor speed was improved after the pranayama practice. 4 Nadishodhana Pranayama has absolute influence on cognition; are responsible for sustained attention and thus improving the higher functions of brain. 5, 6 Unilateral forced nostril breathing may cause contralateral hemisphere dominance, left nostril breathing is reported to improve the spatial skills while right nostril breathing improved the verbal skills. 7, 8, 9 "AUM" chanting reduces the physiological alertness, augments the sensitivity and synchronicity for sensory transmission. 10 'OM' chanting significantly deactivated orbito-frontal, anterior cingulate, parahippocampal gyrus thalami and hippocampus. 11 Meditation is an altered state of consciousness known to calm the mind, slow the breath and relax the muscles in which the body is under a hypometabolic state but the brain remains consciously awake, and the person shows heightened state of consciousness. 12 It is reported to bring improvements in some specific psychiatric disorders. 13 
Aims and Objectives
To investigate the impact of yogic practices (Nadishodhana, Kapalabhati Pranayama, ' AUM' chanting and meditation), among mentally retarded children attending a 'special school' on: 1) Resting respiratory rate; 2) Resting heart rate; 3) Blood pressure and 4) Short-Term Memory.
Materials and Methods
This study was designed as a randomized control trial of "Integrated Yogic Practice"on mentally challenged children attending St. Agnes Special School, Mangalore. Ethical committee approval from the institution and written approval and consent of the principal of this special school was obtained prior the conduct of the study.
Study subjects
Study population comprised of clinically diagnosed 80 mentally retarded children having willingness to participate in this investigation and attending the same "special school".
Inclusion criteria: clinically diagnosed mentally challenged children of either sex of chronological age between 12 to 25 years. They were unselected with regard to severity and types of mental retardation.
Exclusion criteria
Children with severe mental retardation, who were not at all able to follow the instructions;
Children with cerebral palsy Severe sensory deficit Severe hyperkinetic syndrome
Physically handicapped
Study group
40 mentally challenged children who performed Nadishodhana pranayama Kapalabhati and Aum Chanting under total supervision for 30 min daily for 3 weeks, except on Sundays.
Control group
Consisted of equal number of children, matched for chronological age, sex, waist-hip ratio, BMI, mental ability and environmental background to that of the study group. They did not do yogic practices; instead, they were following their prevalent school routine.
Parameters studied
The Respiratory rate, Heart rate, Blood pressure and Short-Term Memory (STM) Tests were measured twice, before (baseline) and after (follow-up) the intervention to assess the effect of yogic practice on respiratory and cardiovascular system. These parameters were recorded manually.
Respiratory rate
Respiratory rate was recorded by counting breaths per min. Three readings were taken within the span of one h and the mean of the three was taken as the final reading for the analysis.
Heart rate
The recording of the heart rate was done by counting the pulse for one min at radial artery. Three readings were taken within the span of one h and the mean of the three was taken as final reading for the analysis.
Blood pressure
Manual recording of blood pressure was done with the help of a sphygmomanometer. Both palpatory and auscultatory methods were used to take the readings of systolic and diastolic blood pressure.
Short-Term Memory (STM)
Tests were done according to the guidelines provided by WoodcockJohnson III Tests of Cognitive Abilities. 4, 5 STM was evaluated under two subcategories, first by the ability to repeat the numbers in reverse order and second, repeating the words in the same order.
Numbers Reversed
Subjects were asked to listen to a set of numbers and attempt to repeat in reverse sequence. E.g. 
Statistical analysis
Data of 40 subjects in the study group and 36 in the control group was analyzed (follow-up data of 4 subjects in control group could not be collected) employing the following statistical tests:
Chi-Square test was applied to the data in frequency and the data, which could be reduced to proportions.
Unpaired t-test was applied to unpaired data of independent observation made in two separate groups.
Paired t-test, was applied to paired data of independent observations of a single sample only.
Statistical analysis was done using SPSS version 7.5. P value less than 0.05 considered significant.
RESULTS
At baseline, both the groups were comparable in their respiratory rate, heart rate, blood pressures and the scores of both the categories of STM. The mean respiratory rate (22.10 ± 4.74) found towards high normal in both the groups, while, the mean heart rate (78.70 ± 6.33) was normal ( Table 1) .
Pharmacognosy Journal, Vol 10, Issue 2, Mar-Apr, 2018 After 3 weeks of yoga practice, highly significant decrease in the mean respiratory rate and in the mean heart rate in the study group was observed as compared to the control group (p value >0.001; Table 2 ). Both Systolic and Diastolic Blood pressures were found to be raised, but, change was non-significant in the study group as compared to the control group (p value >0.001; Table 2 ) Among the two tasks of STM, "memory for words" showed improvement only in the group practicing pranayama and meditation (Table 3 &  4) . Scores of "number reversed" were higher in both, study and control, groups at the follow-up (Table 3 & 4) . Nevertheless, Scores of both subcategories, namely, number reversed and memory for words and of STM as whole were significantly higher in the study group as compared to the control group (Bar-Diagram 1). 
CONCLUSION AND DISCUSSION
To the best of my knowledge, no previous study is available for comparison, investigating the effects of pranayama and meditation on "specific" cognitive abilities in mentally retarded individuals. However, one of the study reported the efficacy of Yoga as an effective therapeutic tool in the management of mentally retarded children. 15 The results of the present study demonstrate the beneficial effects of pranayama and meditation on respiratory, cardiovascular and STM in mentally challenged children attending special school. The decline in respiratory rate, suggests that daily practice of pranayama might modify the basic activity of the bulbo-pontine complex in such a way that it gets adjusted to the slower pattern of breathing than its basal rhythm. The lower respiratory rate found in this study is in agreement with the previous studies done on normal population investigating the effect yogic practice on respiratory rate. Decline in resting heart rate suggests that the yogic practices strengthen the parasympathetic dominance. Several studies have documented decline in heart rate following yoga practice. Number reversing ability tests the short-term (working) memory, mainly a function of pre-frontal cortex, lasts for seconds to hours, during which processing in the hippocampus and amygdala lays down long-term changes in synaptic strength. A possible explanation for STM is pre-synaptic facilitation or inhibition. Working memory is a form of STM that keeps information available, for very short periods, while the individual plans action based on it. In this study, two tasks were given to assess the short term memory of the mentally challenged subjects. Among the two tasks, the "memory for words" showed improvement only in pranayama and meditation doing group (Table  3 & 4) and the significantly higher follow-up scores of both subcategories of STM in study group shows that yogic practices may enhance the presynaptic facilitation or inhibition involved in the processing of Short Term Memory. The cognitive functions have overlapping representation in brain. Many of them are interrelated and interdependent. Prefrontal areas are essential to carry out logical and reasoning processes. It stores "working memories" on a short-term basis. The neural circuitry for word formation is stored in the Broca's area, in frontal cortex. For the comprehension of language somatic, visual and auditory association areas communicate with Wernicke's area in temporal cortex. Nearly all functions of higher intellectual ability, as the ability to solve logical problems or the ability to read, are dependent on the language or verbal comprehension. with the help of Wernicke's area, angular gyrus interprets the written words, names are learned through auditory input, and objects' physical natures are learned through visual input. 16, 17 Thus we believe that the composite practice of pranayama and meditation may cause better functioning of various areas involved in higher functions. Pranayama and meditation have been found to be beneficial in the treatment of various central nervous system ailments related to higher mental functions, such as, depression, anxiety, schizophrenia, epilepsy, and autonomic nervous system imbalances. Thus it appears that through various interrelated and integrated mechanisms, pranayama and meditation exerts a profound influence, not only on the nervous system but also on the metabolic functions of the body.
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